On the cover: These graphics summarize the progression of ore from discovery, through mining and processing, to contemporary products and devices for society.
The commitment by the numerous authors and co-authors to produce manuscripts under the strict guidelines and deadlines associated with publication in time for the conference is greatly appreciated. We thank the peer reviewers (see below), Richard Goldfarb (for SEG Publications Board careful editorial oversight), and SEG staff, including Brian Hoal and the Society's copyediting, layout, and print production staff, headed by Alice Bouley and Vivian Smallwood, is gratefully acknowledged; their efforts made this Special Publication possible.
The articles included in this publication have been grouped into three categories: (1) general topics related the broad conference theme of "Metals, Minerals, and Society," (2) reviews of new metallogenic models, deposit types, and ore controls, and (3) deposit or district studies, including their exploration histories. Each of these categories consists of landmark articles that present the state-of-the-art knowledge on the individual deposit, district, mineral belt, or topic of reference.
Among the deposit studies, the articles by Perelló et al. We are especially delighted to include a series of overview articles that summarize new metallogenic models and concepts. Emsbo et al. present a fascinating proposal that links the formation of giant Zn-Pb-Ba sedex deposits and districts (e.g., Meggen-Rammelsberg, Germany; Macmillan Pass, Canada; Lisheen-Navan, Ireland; Red Dog, Alaska) with changes in the global geochemical and biological record. As the evidence they present suggests, the effects derived from the massive venting of the mineralizing brines include measurable spikes in the Sr isotope record of seawater and, through a series of positive feedback mechanisms, mass extinctions of marine organisms. However, the fascinating consequence for economic geologists is the potential for "orphan" 87 Sr/ 86 Sr spikes in the geologic record to represent the signature of yet-to-bediscovered giant Zn-Pb-Ba deposits.
Using new, state-of-the-art isotopic and microchemical arguments collected from deposits in the Cretaceous Chilean iron belt, Simon et al. offer a thorough summary of a novel metallogenetic model that helps explains the common temporal and spatial association of Kiruna-type iron oxide-apatite (IOA) and iron oxide copper-gold (IOCG) deposits as a combination of common igneous and magmatic-hydrothermal processes. The model involves a hitherto unexplored key genetic step, the flotation and concentration of igneous magnetite microliths, as these act as nucleation sites for volatile saturation within magma and fluid bubble generation-a process not unlike that used to recover sulfide in flotation cells around the world.
Kinnaird and McDonald and Yudovskaya et al. provide comprehensive and timely overviews of the latest geologic and ore deposit/exploration evidence and metallogenetic thinking of one for the richest geologic formations in the world: the Bushveld Layered Igneous Complex, including its Northern Limb, where notable world-class developments have occurred in recent years, including the Flatreef platinum group mineral (PGM-)Au and Waterberg PGM discoveries. Selley et al. provide foundational descriptions of the stratigraphic and structural framework of the world's premier sediment-hosted Cu province-the Central African Copperbelt-showing that extensional geometry was preserved through later orogenic events. They demonstrate that the likely ore fluids were evaporite brines that formed during deposition of basin-wide salt sheets, and that the salt sheets had profound effects on subsequent tectonism and fluid flow. Hall et al. use lithostratigraphy and aeromagnetic data to help delineate the structural framework of the Kalahari Copperbelt in northwestern Botswana. Kalahari orebodies occur on the limbs and in hinges of regional-scale folds; these are structural end members of sedimentary rock-hosted stratiform copper deposits. Walsh et al. review fault-controlled fluid flow in sedimentary basins, which is key to the formation of many sediment-hosted mineral deposits. This review nicely complements the more widely published information on structurally controlled fluid flow in magmatic hydrothermal systems by providing basinscale context for processes that control the formation of some of the world's largest and richest orebodies.
Four chapters in this volume review topics of general interest. Hayward et al. provide the cutting-edge as well as comprehensive review of a discussion topic common among exploration geologists: the apparent spatial periodicity existing among ore deposits-in particular, the main ore
